A 1. Train Deepcell CNN: Membrane-based nuclear segmentation

Training Data: Melanoma Manually Segmented

NaKATPase 3 Deepcell

capture)

expansion=2

2. Run model on cohort data
Input: Images
Nuclear Interior
(HH3)

Cell Membrane
(ECAD, PanCK,
CD44

Stroma Parameters (small cell

smooth=1, threshold=0.6,

3. Post-processing : run stroma and epithelial setting, merge

Epithelial Parameters (less
epithelial splitting)
smooth=2.4, threshold=0.25,
expansion=3

Lineage clustering
Epithelial, Myoepithelial, Fibroblast,
Endothelial, Immune

Cell marker normalization
Size-norm, arcsinh, 99.9% norm

Cell type/phenotype clustering
12 Immune cell types, 4 Epithelial
phenotypes, 4 Fibroblast phenotypes

Round 1: Lineage Clustering
Luminal (CK7+, ECAD+, PanCK+)
Basal (CK5+, ECAD+, PanCK+)
EMT (VIM+, ECAD+/-, PanCK+/-)
CK5/7low (ECAD+, PanCK+)

[Epithelial (ECAD+, PanKRT+, CK7+/-, VIM+/-, CD44+/-, SMA-, CD45-, P63-).
Myoep (SMA+, P63+/-, ECAD+/-, PanKRT+/-, CK7'o%/-, VIM+/-, CD45-)

Immune: (CD45+, VIM+, PanKRT-, ECAD-, SMA-)
Endo (VIM+, CD31+, CD45-)

All cells =
Normal (CD36+, VIM+)
Myo (SMA+, VIM+)

CAF (FAP+, SMA+/-, VIM+)
Resting (VIM+)

Fibro (VIM+, FAP+/-, SMA+/-, CD36+/-, CD45-, PanKRT-, ECAD-)
Other: (CD45-, PanKRT-, ECAD-, SMA- OR Pan-positive)

Cell segmentation outline 3 clusters7 cell
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Cluster 57: SMA+/CK7+ cells = Assign as Myoepithelium

l SMA

Round 2: Cell Type Clustering

Monocyte (CD14+, HLADR+/-, CD45+)

MonoDC (CD14+, CD11c+, HLADR+, CD45+)

DC (CD11c+, HLADR+, CD45+)

Macs (CD68+, HLADR+, CD14+/-, CD4+/-, CD45+)
APC (HLADR+, CD45+)

Mast (Tryptase+, CD45+)

Neut (MPO+, CD45+)

CD4 T (CD4+, CD3+, CD45+)

CD8 T (CD8+, CD3+, CD45+)

B cell (CD20+, HLADR+/-, CD45+)

ImmOther (CD45+ only)

Round 2 Clustering: Imnmune
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Duct boundary  VIM+, inside of duct

H Round 2 Clustering: Fibroblast

Myo
Resting
Normal

Cancer associated (CAF)

CD36
SMA
FAP
ViM

CK7+ on apical surface  SMA embedded, organized at edge,
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Cluster 12: PanCK+/VIM+, ECAD-, CK7'" cells = Assign as Tumor
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Round 2 Clustering:
Epithelial
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